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(54) ENZYME ORIGINATED FROM PERIODONTIC BACTERIA, ITS DETERMINATION AND 
ANTIBODY AGAINST THE ENZYME 

(57)Abstract: 

PURPOSE: To provide an enzyme from periodontic bacteria enabling sure determination of the 
progress and activity of periodontosis without using the experience of skilled person and 
expectable as a preventing and treating agent for periodontosis in addition to the use as an 
analytic reagent. 

CONSTITUTION: This invention relates to an enzyme originated from Porphyromonas gingivalis 
and having the following enzymological properties, a determination method for the enzyme and 
an antibody against the enzyme. (1) Action, decomposing periodontal tissue and inhibiting 
inflammatory cells; (2) substrate specificity, exhibiting high decomposition activity against 
various proteins such as collagen and immunoglobulin and strong specific decomposition activity 
against synthetic fluorescent substrate; (3) optimum pH of 7-8 and stable pH of 4-9; (4) 
suitable working temperature range, from room temperature to 37° C; (5) molecular weight, 
about 50kDa by gelfiltration and about 44kDa by SDS get electrophoresis; (6) isoelectric point, 
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pH 5 to 5.5. 
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(57) imm (figjEW) 

(1) ftUB: t#jwi(e#t-&^ms£^u 

(3) pH: SjtS P H(i:7— 8, f^pH4~9 

( 4 ) ftmm&comw m-&fr £> 3 7 °c 

(5) y^FiS-C"^ 5 0 k D a . SDS)-> 
©IV&SKI^ 4 k D a 

( 6 ) : p H 5 — 5 . 5 



Jft ft 



(2) 



7-1 35973 



[fit**! 1 ] JaT*5H*^«tt«t*-r* , i 
u^-j-X ■ i/Vi/)^) X (Porphyromonas gingival is) 

w.mm%ftmm*tth bbhiz. n <*>i$& t'o&mft 

L - -fe y ;p - L - T/U^r - y - 4 -? y 

/1-7-7SH ( Boc-Phe-Ser-Arg-MCA ) fcilA'tf/l'*' 
W ;l/-L-7i 5-^- L - TVMr- y- 
4->f/^7U;l/7S K ( Z-Phe-Arg-MCA ) lC>tfU# 

( 3 ) ®f P H&l/'£?£p H ; Sip HtegfiSCKS 
at/^-^«c7) v ^-TtLCT)*^- 7 ~ 8 & *K pH4- 

( 4 ) ffffl3S?aojgH ; sia*»fe 3 7'c 

(5) Sttft; S/X-f-f 2-y/^7hx^y- 

(6) K&Wf^ ; *c^A?1-y^ D-f^7'f y« E— 

64, 7yf AM EDTA, TPCK, TLCK& 

»50kDa. SDS y/l^SWjaftTStfB Lfc^JKi 
1-74 4 kDat'SI.. 
(8) -£<7)ft&; ft5?,pH5-5. 5 

(1) fit$4^ — nfl^r. EDTAftO'D-f^yyffft 

( 2 ) mmm<7)-%K izmm 1 ietta&% & 
u acwcjje ( i ) izvt-oTwmm&zMfet $>jl 



( 3 > in <7)mm&&. x r )xm2 cowmm jil 

[ff*iB4 3 ik<D ( a ) ~~ ( d ) 

( a ) &5 wtcm i imnwm t & tm . 



(c) cW^f-yfcitf 

(d) EDTA 

-/ bo 



[0001 3 

imm±.e>mmjffii *wmmA£.&whm 
h&mzmth* 

[00023 

[ taa^coaw 3 ffifflmi^Bw&mvtt&iz & t ^-c#ft 
^tiWzmm-xwsbxmmx'h h . 

[0 0 03 3 *JS^S^I8Ttffiffl$fL-C^4B 

(l)*^^-y h«0^$ (prob 
ing depth) ^■H^CO^kM. (attachment loss) „ (2) 

soswat. (3) mfa(o&imm*i%??m. (gingival 

index) , (4) mVsCOmmimZm-fim (plaque ind 
ex) „' (5) ffilffi.SrSl'f'faiSi: (gingival bleeding inde 

x) . (6) xm^Kfrhwmm-wmmm. a) mmm 

cr>mtil,W.m (GCF volume) teb'^mBfiW^tlX**^. 
[0004 3 L*>U Ztlt>commJ*7*-f-iZlXT 
(D&XfflMZmLX & K) . +lHzffifc<D?r< tOTti* 

5Q&tz&xr>mm&&mj - ^ -b lx mm ztix v * 

[0005 3 ttz. m$m®L (gingival index) , jtflg 
taSiC (plaque index) , JUlflLfH^C (gingival bleeding 
index) , m<OW)ffi<?>W&}$£Xfffifam<?>miiimM. (GCF 

vol ume ) Wt&fr0>mik&RVtt&'*7X —?-X' 

.h&tf. •mmmt>m#>x±$.frX'*>'>tz*) , vm&m 

mmZ'&WbTtZ (GCF volume) %b\ ttSS^-f-/ 

^Pmi-^tzihco^m^y^-^-b LX&lEmZ*? 

mmotmmzm ^x&mm%®&K&:*?iEm%BWtt 
ft&itcfsmbtcix^z,. 

[0006 3 mi. mmffif%feMc0Ub~2T$>&#f\s7 

^ntt^ • vVi^VS'yx (Porphyromonas gingivali 

s) &m<oimv>mmt:m%%mMRi//xizT ? ^ 

*ffi**JlV>Jtf$iX , CV^&* t (lll^ttlg|.<&M^$g ; W0 9 

2/07086) . 3R*^rtt-CttBWo»j&&fcar3 



(3) %rffl¥7-l 3 5 973 



&Mmffl&tf$Lfo&%k<F>&m4 VtW- (endogeneou 
s inhibitors such as serpins and cystatins) T'iZW 

COO 07] 

[0 0 08] 

OT"£> •!> P . >-V \* 'J X ( P . gingi val is ) 

<omm mtz a \ t s # m tco v ^ r an* l t t vt t z h . % 
[0009] ttz^mm^i. mfflffi&mv&mmz 
[ooioiit, 3K»«««Siia«<?)±5^'c* 

§ ? W y I 3 7 - y v £ 5£ < ttM-? & n 9 i— fe'vStt 

i o a (?tix v ^ p . i» i>v s- y x &$kcnwm £ as 

[0011] *&W&. JJB*lftte*^*»R3itfcfc 
<7)X*$) K> , P. ^>^VN'ij^<o^^6iwE»3g*J 

[0012] *$&HJiOimi, p. i»^vsux^JS^- 



»u 'ccotm±.mt,zV!L%$:toz_x7 o%$mtLtz 
±ttztm^m>t^mm<o^mzi.->xmh. zk 

it. nt>ti&immttw*ymL. zuzcM-hzji 

fc» »»H^SriWB. iSWLfefifc. PH3.5-1 0c0 
lefflOW^if tsjptt, P H 5 . 0~~ 5 . 5 f)*Stt®# 

mzmm. mmot. t s k^g 2 0 0 0 sw 
[ 0 0 1 3 ] «f< Lx'&^ti&^mmsiimm <rn 

[00 14] (1) ttm;3 7—yy%£.tf:t-t&M 

^t'nik&mMMiztt Lxmmm&tt-rz . ^^p* 

^»^{iJ:b!Kft^^SWT* 0 . xy h 7oft- 

-fe' ( Endoprotei nase ) i: LT ftffi^So 

( 2 ) mnmm® ■, ? 

— ;p- l - -b y l - 771^— >-a-x *j-)V9~? y 

JU-7-T5 H' ( Boc-Phe-Ser-Arg-MCA ) t5j:t/^^ 
*<SSV4 IV- L - 7 x — )VT V — )V~ L - T)V*?— V - 
4-X1-tl>7-?VJl-T$. V ( Z-Phe-Arg-MCA ) m^WM 
fftliZftfKt hT)V*?—)V3UV Y^y^f—M (arginyle 
ndopeptidase) vStxSr 'M'th . 

[00 15] (3) IIpHW^pHiln;^ 
7 — 8 D . p H 4 — 9 <0igffl-C£3£T& 

( 4 ) ftmmi&co$m ■, mt&fr h^ixix-^h ( m 2 

[00 16] (5) vSteft ; ^1^-TJ; die. 
/^CTSH a3l7cM J: o T IF L < vStt-ft $ tl 2> . 



(4) 
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8 5 3 0 




1 0 


7 6 9 0 
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7 2 9 0 
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[0 0 17] (6) HWft*;*2tCjjr$-J;d(C % * 
EDTA, TPCK. TLCK^ri:CJ; O^Vvigftpi^ 



it & % 


23 & 


J^gtf: (%) 






10 0 




5 0m g/m 1 


2 


TPCK 


ImM 


5 


TLCK 


ImM 


2 0 


PMSF 


ImM 


7 6 




5 0 u g/m 1 


8 3 


DFP 


ImM 


111 




5 0 n g/m 1 


0 


E-6 4 


5 0 At g/m 1 


4 




5 0/x g/m 1 


7 




ImM 


3 3 




5 0m g/m 1 


118 




5 0 0 /i g/m 1 


12 5 




5 0 m g/m 1 


112 


EDTA 


ImM 


1 8 


EGTA 


ImM 


4 5 




ImM 


4 6 


CaC l 2 


ImM 


13 3 


MgC l 2 


ImM 


13 9 


FeCl 2 


ImM 


8 7 


ZnC l 2 


ImM 


6 8 



[0018] ( 7 ) ftTm. ; jST"*^*: JlXt 

±<7>#^ mm 5oi< Da, sds 7^w$mmx-m%. 

Ltc^mmA 4 k D at'Jbl. „ 
(8) ^Ofl!l;^m^pH5-5.5 
[0019]* LTl«5is(i, Tc^T'^ftStgil 



[0020] 
[Itl ] 
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TTTAATGCATAAATACAGAAGGGOTACTACAOlGTAAAATCATATTCrAATTTCATCAAA SO 

♦ ' ♦ * 

ATCAAAAACTrGAACAAGTFKTrTTCGAriXiC^^ 120 
MKNLNKFVSIA IiCS8LI*GGM 20 

GCATTTG(^CAGCAGACAGAGTT<^ACGCAATCGGA^ 1 80 
AFAQQT-ELGRKPNVRLLEST 40 

CA<Xl\ATCGGTGACAAAGGlTChGTTCCGT 2*0 
OQSVTKVQPRKDK LKFT EVQ 60 

acccctaagggaatggcacaagtgccgacctatacagaagggg 300 
t p k c m x .q v p t y t e g v n ii s b k 80 

G«^TGCCTACGCTTCOCAlTCTATCACXX?lOr^ 360 

GMPTLPILSRSLAV SOTREK 100 

AA GGT AG AGGTT>3TTTCCTCAAAGTTCATCGAAAAG AAAAATGTCCTG ATTGCACCCTCC 420 

KVEVVSS KFIEXK NVLIAPS 120 

AAGGGCATGATTATG<XTAACGAAGATCCGAAAAAGATCOCTTACGTTT 480 

KGM IKRNEDPKXIPYVYGKS 140 

TACTCGCAAAACAAATPCTTCCCGGGAGAG ATCGCCACGCTIX^TGATCCTTCrATCCTT 540 

YSQ NKPF PGEIATLDDPPIL 160 

CGTGATGTCCGTGCACAGGTTGTAAACTTTGCGCCT^ 600 

RD VRGQVVNFAF LQYNPVTK 180 

ACGTTGCGCATCTATACGX*AAATCACTGTG GCAGTG AGCG AAACTTCGG AACAAGGCAAA 660 

TDRIYTEITVAVSET S E Q G X 200 

AATATTCTCAACaAGAAAGGTACATTTGCCGGCTTTGAAGACA^ 720 

NIDNKXG'TFA G FEDTYKRMF 220 

ATGAACTACGAG^XIGGGGCGTTACACAOCSGTAGAGGAAAAACAAAATGGTCGTATGATC 7 bo 

MNYE PGRYTPVE.EKQNGRMf 240 

GrCATCSTAGCCAAAAAGTATGAGGGAGATATTAAAGAra 840 

V I V A KK YEG D I K 0 F VD WK M Q 260 

C^03<nX7rcCGTACCGAGGTGAAAGTGGCAGAAGATATTG<^ 900 

R G Ii R i?.E V K ' V A E D r A S P V T A N 280 

COTATTCAGCAGTTOGTTAAGCAAGAAT^ 960 

A I QQFVK QEYEKEGNDLTY V 300 

CTTTTGGTTGGCGATCACAAAGATATTCC^ 1 020 

LliVGDH KDIPAXITPG I KS D 320 

CAGCTA^ATGXSACAAATAGTAGGTAATGACCACTACA^ 1 080 

QVYGgiVGNDHYNEVFIGRF 340 

TCATGTGAGAGCAAAGAGGATCTGAAGACACAAATCGATCGGACT 1140 

S CE S KE D I, K T Q I D R T I K Y E R 360 

AATATAACCACGGAAGACAAATGGCTOGGTCAGGCTCTTTGTATTGC GA 1 200 

NITTED KWLGQ ALCIAS AEG 380 

GGCCCATCOGCAGACAATGGTCAAAGTCATATCCAG^ 1 260 

GPSADNGESDIQREMVIANL 400 

COTACCCAGTATGGC^ATACCAAGATTATCAAATGTTATGA 1 320 

LTQYGYT. KIIKCYD PGVTP K 420 

AACATOATTGATGCTTTCAAOGGAGGJUITC 1 380 

NIIDAF'NGGI SLVNYTGHGS 440 

GAAACAGCTTGGGGTACGTCTCACTTCGGCACCACTCATG^ 1440. 

ETAW QT BH FGTTHVKQLTK S 460 

AAOCAGCTACCXSTTrATTTTCGACGTAGCanXTrCTO 1 500 

NQLP F IFDVACVNGDF LFSM 4B0 

CCTTGCTTCG CAG AAGCCCTGATG CGTGCACAAAAAG ATGGT AAGCCG ACAGGT ACTGTT 1560 

P CFAE ALMRAQKD G KPT GTV 500 

GOTATCATAGCCTXTTACGATCAACCAGT^ 1 620 

AI IA8TINQSWASPMR GQDE 520 

ATGAACGAAATTCTGTGCGAAAAAC^CCCGAACAACATCAA 1680 

MNEItiCE K KPNNIKRTFGGV 540 

ACCATGAACXK3TATGTrrGCTATGGTGGAAAAGTATAAAAAGGATGGTGAGAAGATGCTC 1 740 

TMNGMFAKVEKYKKDGEKML 560 
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GACACATGGACTGTTTTCGGCCACCXXTCGCTGCT^ 1800 

DTfrTV.FGD-'PSXtZiVRTLVPTK 580 

ATGCAGGTTACCCOrCCXSGCTCAGATTAATTTGACGGATC 1 860 

MQYTAPAQINLTDASVNVSC 600 

GATTATAATGCTGCTATTGCTACCATTTCAGCCAATGGAAAGATGTTCGGTrCTGCAGTO 1 920 

DYNGAIATISANGKMFG8AV 620 

GTCGAAAATGGAACAGCTACAATCAATCTGACAGCTCTGACAAATGAAAGCACXSCTT 1 980 

VENGTATINLTGL TKESTLT 640 

CTTACAGTAGTTGGTTACAACAAAGAGACGXSTTATTAAGACCAT^ 2040 

LTVV GY NK ETVIKTI M TNG B 660 

CCTAACCCCTACCAGCC^GTTTCCAACPrGACAGCTACAACGCAG^ 2100 

P N P Y Q PVSN L TATTQ G Q K V T 680 

CTCAACTGGGATGCA OCG AG CACG AAAACCAATGCAACCACTAATACCGCTCGCAGCGTG 21 60 

I/KWDA PSTKTNATTKTARSV 700 

G ATG GO ATACGAG AATTG GTTCi' l\7I^TCAGTCAGCGATGCCCCCt3 AACTTCTTCGCAGC 2220 

D 0 1 R E L V L L S V S D AP E L L R 8 720 

GGTCAGGCCG AG ATTGTTCTTG AAG CTCACG ATGTTTGGAATG ATG G ATCCGGTTATCAG 2280 

G Q A EIVLEAHDV. WHD GS G Y Q 740 

ATTCTTTTGXMGCAGACCATGATCAATATGGACAGGTrATA 2340 

I LLD ADHDQYGQVIP S DTRT 760 

CTTTGGCCfiAACIGTAGTGTCCCGGCX^TCn?^^ 2-400 

LWPNCSVPANLPAPFE YTVP 780 

GAAAATGCAG ATCCTTCTTG'riCCCCT ACCAATATC ATAATGG ATGGTACTGCATCCGTT 2460 

B N AD P. 3 CSP T N M I M D G T A S V 800 

TtAT ATA CX^GGCCGG AACTTATGACTTTGC AATTGCTG CTCCTCAAG CAAATGCAAAG ATT 2520 

M I P AGTYDF A I A A P Q A N A K I 820 

TGGATTGCCGGACAAGGACXX3ACGAAAGAAGATGATTATC 25BQ 

W I AGQGPTK E DDYVPE A G K K 840 

TACC^TTTCCTTATGAAGAAGATGGOTAGCGGTGA • 2640 

Y HFLMKKMG.SGDGTELT I S E 860 

GGTGGTGGAAGCGATTACACCTATACTGTGTATCGTGACGGCACGAAGATCAAG GAAGGT 2700 

GGGSDYTYTVYR DGTKIKEG 880 

CTGACXXJAAACGACOrACCGCGATGCAGGAATGAGTGCACAAT^^ 27 60 

L T_E T T Y R D A G M S A 0 S H E Y C V 900 

GAGGTTAAGTACGCAGCCGGCGTATCTCCGAAGGTITGTGTGGATC 28 20 

EVKYAAGV8PKVCVDYIPD .G 920 

GTGG^GACGTAACGGCTCAGAAGCCTTACACGCTGACAGTTGTTGGAAAGAOT 28 80 

VADVTAQKP-YTLTVVCKTIT 940 

GTAACTTGCCAAGGC^AACGTATGATCTAC<3ACATGAACGGTC 2940 

VTCQGERMIYDHNGRR IiA AG 960 

CG<^CACAGTTGTTTACACGGCTCAGGGCGGOTACTA^ 3000 

RNTVVYTAQGGYYAVMVVVD 980 

GGCAAGTCTTACGTAGAGAAACTCGCTGTAAAGTAATTCTGTCI 3060 

GKS YVEKI4AVK* .991 

GTGCAG A CACTTTTAAT ATAG GTCTGT AATTGTC 3094 



[0021] iMz^wmmnftmzmmx** h , * 
mi<r> mm z tmmmm-t h tmi* . ^mmm z m 

\>\ mz.l$?u4 yy (Freund) <D$E£lT : J *.J^y h £ 

z y.Tizwm-t& t <k<om o xhh . 
co 02 2] -?%b-h. mmco^okzLxmrnLtz, m 
mmmm mims) &^io7n^ y K^ry* 
rty v tmm t . ^mmm.^w.^m^T^m.ymz 
•m^xmiL, zix*2®mfflmx2®m<om'?. -e 
com. 7'-**-*i®fT^xfamm*WM-tz>. m 

[0023] &tz , #?£Bj^)g£3^ ^W«5^-ri.^ 



I(20mM'J yB?SgW?]L P H 7 . 5 ) £ 4 0°CT" 1 
OiHMHjnfS Lftf£, 1 0 mM3- Fl£@g}§?£ ( p H 5 ) 
2rJDiTKJt>$rff±$-tir, ljjt3i£j|4 6 0 nm. 
f380nmt4-^f/^-7'J;|/-7-7SF (AM 

[0024] &m<vizf&mftmtzm^£:&f(7)m-3kft- 

ZtlZ^KtLXli. Z-Phe-Arg-MCA, B 
oc-Phe-Ser-Arg-MCA, B o c -G 1 
n-Ala-Arg-MC Af I. . Z\tlt><7) 

Wia^Tif- k fflgfft ( *n ) frh ffix*rmxh h „ 

[0025] 



(7) 
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•g-^SS (1 O/zM) 


(Mmol/mg/iniii) 


(X) 




Bo c-Phe-Se r-Arg-MCA 


• ■ ----- 
1 6 6 0 0 


.... 

10 0 


Bo c-G 1 n-Al a-Arg-MCA 


116 0 0 


7 0 


Z-Phe-Arg-MCA 


1 6 4 0 0 


9 9 


Z-Arg-Arg-MCA 


13 0 0 


8 


Boc-Gl u-Lys-Lys-MCA 


0 


0 


Boc-Val-Leu-Lys-MCA 


16 0 


1 


Arg-MCA 


6 7 0 


4 


Lys-MCA 


. 0 


0 


Leu-MCA 


1500 


9 


Ala-MCA 


17 0 


1 


Gly-Pro-MCA 


2 0 0 0 


1 2 


Lys-Al a-MCA 


5 0 0 


3 


Suc-Le u-Leu-Va 1 -Tyr-MCA 


0 


0 


Suc-Ala~Ala-Pro-Phe-MCA 


0 


0 


Suc-Al a-Pro-Al a-MCA 


0 


0 


Suc-Gl y-Pro-Leu-Gl y-Pro-MCA 


0 


0 


Suc-Gly-Pro-MCA 


0 


0 



[0026] &fflffimzftiz-r&±mcop.i;>i/s^j 

[0027] mmmm^z^-t ^^,mcr>mmcom^ 
mi. mw-mzmxf^x a t lt^ s . 

[0028] ( 1 ) ; Wmg&mth 

[0029] ftAaKMtiK ( GC F ) ofiURti, *f ffi 

Mffimm . mmm±y mmm < l . y * 

yN <— X r* y >y (Harco Electronics, Canada) 

xhv 'vTx^m^r3 ofm-fimmmiz'n%d . 

GCFKi. 2#g<75'<->'t-.X r-'J -yrxSr^U^h 
O6 00 0 (Harco Electronics, Canada) IZfrliX 

mweasi&t: o tzmta lx< . 
[0030] (2) »**ste*>wj£ ; ^msLxa 
\,\tz 3 o o u i <o y yB8saf£g*ffl*f8 ( p h 7 . 

4) t3 t&<7)^.— ; \'— ^ h ij v 7*X JrilL, 0 •CT 5 ~~ 

V\ i^.t-5gfi<50S« (WifcT. Z-Phe-Arg 
-MCA, Boc— Phe — Se t — Arg-MCA 



X% HljS%£4 6 0 n m . mffikM 3 8 0 n mXA -* 

W7'j^-7-rsF ( am c ) *>iSMi£S!ijgu 

[003 1 ] .I00B#, EDTA ( 1 OmM) RZ/nj^ 

Lx<7>mmmm.t%:z> (H3#wo . ua>u c:^ 
±^xi>ftM* i %rtz>~*jmm i $> h . figo'c, sstc. 

*UT . J; 0 liter SfS8*fti&<ifc}e ZtitzZt t,z% h . 

[0032] ftoT. x ^mcmmmzsfrhtzfr 

(1) W^cn— SSS:. EDTAatXn-f^Tv-^ffi 
(2) SKK«<0--fBK*fBBfl»*tci«-6fiE<t: 

^■c-±ie ( i ) tzft-yxmsmtmstth , ( 3 > 

[0033]**:, *f6WWB«* J: •3f«fflt:8ll5&t* 
7ta6t(i. (a) 1f»Wt:SlW»Bife»«o»«fclS-& 



(8) 



&m¥7-l 3 5 9 7 3 



-?h$m, (b) mim 1 w&nwmfommmzwm 

$fi*SSr. (c) uj'Wf-ytsZ.V (d ) EDT 

& p . ^'yyV\' vxiz%f"#<7) it cox'h hz\h. £2&cK i, 

£ £ £ *W . 

[0034] »aija»<0J*[nifc*ffll*W)#f*i:OBIfc:U 
fflWWflS*** 1) t $ *IT H 4 £ ( C i masoni 

G. : Crevicular Fluid Updated. In: Myers HM, ed. M 
onographs in Oral Sciences. Basel, Karger, pp. 1-15 

2, 1983) j ¥mtamm.tmcomm^y^~^~ (n&\m 

RWWBOTffi t $r h <0X h & . 



[0 03 5] SKH*iiHfc:jai4><xT^-5P.>'*>' 

S^N'D X^*C7)5 0 k D a yXf^f y/DfT-t' ( is 
Vi/^-i Xgingipain) ; Chen Z, Potempa J, Polanows 
ki A, Wikstrom M, Travis J:Purif ication and charac 
terization of a 50-kDa cysteine proteinase (gingip 
ain) from Porphyromonas gingival is. J. Biol. Chera. 
267:18896-18901, 1992) tSIp H-^-f ytt'^-t 

nt h ass tt^p<oB*2itwe«t *j \ ^x \mu tx^i 
#\ mmsmw&^femfwftmz&^x immL . 

[0036] -t^hib. ?4Tin?—yy*?%&yu 
•7Vy%fcr>m&%Z£<#M-?2>Zk: (05 #88) , * 

jsmc^mm^m^im^ ®tm&&mzm\-?&zt 
<r>mmmm^mt ^hti&Mm^Mfofflmotmtmiz 

^#&HBSIS£«-r&.r fc»i*H#M>IMBr£*ttvc:fir 

[00 3 7] 
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(9) 
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Z-Phe-Arg-MCA 


Boc-Phe-Ser-Arg 
-MCA 


. P. ^>yAU^ 






3 8 1 


10 0.0 


10 0.0 


ATCC 3 3 2 7 7 


6 0.8 


7 8.0 


W5 0 


90.4 


9 9. 1 


SU6 3 


5 6.9 


6 3.6 


14 0 18 


9 1.4 


9 8.2 


1112 


6 6.4 


7 0.3 


GA I 7 8 0 2 


7 2.7 


8 2.8 


P. <>^-^t^7 






ATCC 2 5 6 1 1 


0. 2 


0. 2 


p. *?-yy-y 






ATCC 2 5 8 4 5 


0. 1 


0. 1 


B. 77^UX 






R I MD 0 2 3 0 0 0 1 


0. 2 


0. 2 


ATCC 2 5 2 8 5 


0. 3 


0. 9 


A. yv^f trA3 5^> 






X 






ATCC 2 9 5 2 2 


0. 3 


0. 2 


ATCC 2 9 5 2 3 


0. 5 


1. 0 


S. ^rt— 






6 7 15 


0. 9 


0. 9 


S. ^>if^7s 






ATCC 1 0 5 5 7 


0. 2 


0. 2 


E. nU 






W3 3 5 0 


0. 2 


0. 1 


S. ?7^AU^ 






B 2 2 4 5 


0. 1 


0. 1 








>^nx OMR) 


0. 2 


0. 2 








(*ffl8) 


0. 0 


0. 0 
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[0040] 

[SdtM] BIT, K3fc«Hc«t O^JMHtfiMifcllWW 

[0041 J1JSIH 1 

A U X 3 8 1 «etf>iS*±i* tSSc * SO * T 7 0 %f&*J 
1BPJC0O. 0 y >?3 5$-#tf 1 OmM'J^ 

mm (Am) izntxmmttc. m<bjm±mz am 



(10) 



ftfflW-7-1 3 5 9 7 3 



M—hB^-ll'fivMZfrmz (d8) . 

tz . m&nmmm. mm^m. p h 3 . 5 . 1 0 com 
mcomm^mzMftz (H9#gg) . v£i4®# ( P 
h 5 . 0—5 . 5 > £m#>. mm. mw&. 0 . 1 m n a 

2 S 0 4 ZistS 1 0 mM y >%mmWLT¥-ffi-1t LfcT s 



KY)VG2 0 0 0 SW<7)y;WFiiS-^T^T«I^L^ (H 
1 0#h§) „ 

[0043] mmmmvm p . ux**»?g<o 

»1^7 , oha-;l/i: > iftUZ-Phe-A 
r g-MCA$:fflV^B#OvS1±i (£vStti: JtvStt^) 

[0044 ] 



x n 














(mg) 


(U, X10" 3 ) 


(U/ns) 


(S) 






1270 


1450 


1140 


100 


1 


DEAE- 


188 


1130 


6000 


78 


5 
















27 


259 


9600 


18 


8 


6 5 0 S 














11 


168 


15300 


12 


13 


TSK^ G 


7 


116 


16600 


8 


15 


2 0 0 0 SW 













[ 0 0 4 5 3 n m m 2 

fc. p. xyi/A-yx^*±M*^^L^SISP 

S^(*tllmg) ZmmcO? n j y F (Freund) Wstk. 

mzm. o rait l , 2 annPiT 2 msg 9 >m l 
[00463 iAskmim^mim.r/yo^^ > a— t 

7ra-X ( Protei n A-Sepharose ) (7T^7y7 

ft, xi-fy) *7A^P7h/77-f-(:J:-5t I 

v<7>ft%i!fcmzj:~oxmBztiz,. ztz, mmmiz 

eois^ ^W<C h COXfc h . 

[ 0 0 4 7 3 * m m 3 

p at co m m it & •. *§mcDP. ^y^^vx^ 

&Mt LTZ-Phe-Ar g-MCAXIiBo c - P 
he-Se r-Ar g-MCASrfflV\ fe^f^CCltfO 
S^§?i£ ( 1 0/xMlf/5mM-/^r'f y/20mM 
'J >^Jg»?S. p H 7 . 5 ) ZM£ . 4 Ott 1 
^fyjf^-yayn. SJEC$rf5j4c7)l 0mM3- 



h*lt®»ffl[ (pH5) ^Hi-Tittf). iMtLjfcAMCJt 
*«3fe4J*t«ff-S:fflV^ffita^ (Sj®^380 n 
m, a«4 6 0nm) tiot^n. Z.CO 
B# s EDTA ( 1 OmM) RT/aj ^T-f-y (50 u 

m) (oft&TX'mmeyMfe&'frw ^-mowsx-iim 
[ o o 4 8 3 hk. titfmmo-mz^mmmizn-tz 

im<**<r>±.i?Mmi,ztt-r & fflffis&*m%. l x wm*<& 

[00493 

aw* -r t tmrnx-fo ^ tzmmmcommm t mmm* 
i: l r iof urn i> mwx # s . 

[00503 

imm: sw## : 1 

iajij«^$ : 9 9 1 



(11) ^BPF7- 1 3 5 9 7 3 



smnwn : **r f - f [ -ft 3 ] 

TTTAATGCATAAATACAGAAGGGGTACTACAjCAGTAAAAT^ 60 

ATOAAAAACTK5AACAAGTTTGTTTCGATTGCT^ 1 20 

MKNLNKFVBIA LCS BLLG G K 20 

GCATTTGCGCAX3CAGACA(3ACITC3<MACG0AATCCGAATOT^ 1 BO 

AFAQQT E LGRKPNVRLLEST 40 

G&G<^TOGGTGACAAAGGTTCAGTTCCOT^ 240 

QQSVTKVQPRMDH LKFT EVQ €0 

ACCCCTAAGGGAATGGX^CAAGTGCCGACCTATACAGAAGG<«^ 300 

TPKGMA.QVPTYTEGVNDSEK 80 

CGWTGCCTACGCTKXX^TCCTATCACXXnX?^^ 360 

GMPTLPILSR6LAV SDTREM 100 

AAGGTAGAGGTTGTTTCeTCAAAGTT^TCGAAA^ 420 

K V E VVS S K 7 I E X K H V L I A P 9 120 

AAGGGCATGATTATG<XTAACGAAGATCCGAAAAAGATCC^ 480 

KGM XMRNEDPKXIPYVYGKS 1 40 

TACTCGCAAAACAAATTCTTCOCGG G AGAG ATCGOCACGCTTO ATGATCCTTTTATCeTT 540 

YSQ.NKFF PGEIATLDDPFIL* 160 

CGTCATCTCCGTGGACAGGTTGTAAACTTTGCGCCTTl^^ 600 

RD VRGQ VVNFAPLQYNPVTK 180 

ACGTTGCG^TCTATAOSGAAATCACTGTGGCAGTGAGCGA^ 660 

T I» R XYTBITVAVSET S E Q G K 200 

AATATTCTGAACAAGAAAGGTACATTTGCCGGCTTT^ 720 

N I I* N K X G'TP AGP SD T Y K R MF 220 

ATGAACTACGAGGCGGGGOTrTAGACAOCGGTAGAGGAAAAACAAAATGGTCGTATGATC 760 

MNYEPGRYTPVEEKQNGRMI 240 

GTCATCGTAGCC^UVAAAGTATGAGGGAGATATTAAAGATTTCGTTG^ 840 

V I V A K K Y E G D I K D F V D K K N . Q 260 

CGCGGTCTCCGTACCGAGGTGAAAGTX3GCAGAAGATATTG<^^ 900 

R G L R T .B V K V A E D X A S P V T A N 280 

GOTAT0X»<XyiGTOCGTTAACCAAGAATACGAGAAAGAAG . 960 

A I QQFVR QEYSKEGNDLTY V 300 

ClTOTGGTTGGCGATCACAAAGATATTCXnx^ 1020 

L&VGDH.KDXPAKXTPGI KSD 320 

CAX5GTATATGGACAAATAGTAGG7AATGACCACTACAACGAAGTCTTCATC 1 080 

QVYGQIVGNDHYNEVF IGRF 340 

TCATGTGAGAGCAAAGAGGATCTGAAGACACAAAT^GATCGGACT 1140 

SCESKEDLKTQIDRTI HYER 360 

AATATAACCAjCG^AAGACAAATCfGCTOT 1 200 

K I T T E D K W L GOAL C I A S A E G 380 

GGCCCATCCGCAGACAATGGTGAAAGTGATATCC^ 1 260 

GPSADKGESOZQREHVXANL 400 

COTACCCAGTATCGCTATACCAAGATTATCAAATXnTTATGA 1 320 

I*TQYGYTKI IKCYD PGVTP K 420 

AACATTTATTGATGCTTTCAACGGAGGAATCTCX^^ 1 380 

N IIDAF'NGGI SLVNYTGKGS 440 

G AAACAGCTirrGGGOTACKJTCTCACTTCG GCACX^CTCATGTGAAGCAGCTT ACC AACAGC 1440. 

ETAMGTStf FGTTKVKQLTNS 460 

AACCAG CT AC(^TTT ATTTTCG ACGT AG CTTGTGTGAATGGC G ATTTCCTA r I w r CAG CATG \ 500 

N Q X. P' F lyDVACVNGDF LFS M 480 

CCTTGCTTCGCAG AAGCCCTGATG CGTGCACAAAAAG ATGGT AfcGCCG ACAG GTACTGTT 1560 

P CFAE ALKRAQKD G K P T G T V 500 

G<*TATCATACCCTCTACGATCAACCAGTCTTCGCCT^ 1620 

AT XASTXKQSWASPMR GQOE 520 

ATGAACX3AAATTCTGTGCGAAAAACACCCGAACAACATCAAGCOTACTTTC 1680 

MNEXLCE-K HPNNIXRTFGGV 540 

ACC^TGAACGGTATGTTTGOT ATGGTGG AAAAGTATAAAAAGGATGGTG AGAAGATGCTC 1 740 

TMNGMFAKVEKYKKDGEKML 560 

Ut4 ] 



(12) 



3 597 3 



GACACATGGACTGTTTTCGGCCACCXXTCGCTGCT^ 1800 

D TWTV .FGD PSLLVRTLVPTX .580 

ATGCAGGTTACGGCTCCGG<n:CAGATTAATTTGACGCATGC^ 1 860 

MQVTAPAQINLTDASVNVSC 600 

G ATT AT AATGGTGCT ATTGCTACC ^TT^CAGCCAATGG AAAG ATCTTCGGTTCTGC AG TT 1 920 

DYNGAIATZSAKGKMFC8AV 620 

GTCGAAAATGGAACAGCVACAATCAATCTGACAGGTCTGACAAATCAAAGCACGCTTACC 1 980 

V EKGTATINLTGL TKBSTtrT 640 

CTTACAGTAGTTGGTTACAACAAAGAGACG<OTATTAAGACC^^ 2040 

LTVVGYNKETVZKTZ N TNGK 660 

CCTAACCCCTACCAGCCGGTTTCCAACTTGACAGCTA 21 00 

PNPYQPVSNLTATTQGQKVT 680 

CTCAACTGGGATGCACXGAGCACGAAAACCAATGCAACCAC^ 21 60 

LKWDA PB TKTNATTNTARSV 700 

GATGGCATACGAGAATTGGr iV ' rF CTGTCAGTCAGCGAT 2220 

O G I R E LVLL S V S D AP E I> L R S 720 

GGTCAGGCCGAGATTGTTCTTGAAGCTCAC^ 2280 

G Q A EZVLEAKDV. WNDGSGYQ 740 

ATTCTITTGGATGCAGACCATGATCAATAT^^ 2340 

Z L L OAD HDQYGQVIPSPTHT 760 

CTTTGGCCGAACTGTAGTGTC<XXWC<^ 2400 

EiWPNCSVPANLFAPFE YTVP 780 

GAAAATGCAGATCCT*rcTTGTK: CCCT ACGAATATG ATAATGGATGGTACTGCATCCGTT 2460 

ENADP aCSPTM MXMDGTASV 800 

AAT ATACCGGCC GG AACITATGACTTTGC AATTGCTG CTCCTCAAG CAAATCCAAAG ATT 2520 

H I P AGT YD F A Z A A P Q A N A K I 820 

tggattgccggacaaggaccgacgaaagaagatgattatgtat™ 2sao 

W I A Q Q Q P TK ED D Y V T E A Q KK 840 

TACCATTOXrTATGAAGAAGATGGGTAG^ 2640 

YHFLMKKMGSGDGTELTISE 860 

GGTGGTGGAAGCGATTACACCTATACTGTCTATCGra .2700 

GGG SDYJPYTVYR. DGTKIKEG 880 

CTGA<^AAACGACCTACCGCGATGCAGGAATGAGTGCAC^ 27 60 

IifP ETTYRDAGMSAOS HEYCV 900 

GAGCTTAAGTACGCAGOCGGCGTATCTCCGAAGGTTTGTC 2820 

EVKYAAGVS PKVCVDY Z PD.G 920 

GTGGCAGACGTAACGGCTCAGAAGCCTTACACGCrGACAGTTCTTGGAAAGACGATCACG 28 80 

VADVTAQKP-YTLTVVCKTXT 940 

GTAACTTGCCAAGGCGAACGTATGATCTACGACATGAACGGTCGTC 2940 

VTCQGERMIYDHNGRR LA AG 960 

CGCAACACAGTTGTTTACACGGCTCAGGGCGGCTACTATGCAGTCA^ 3000 

RNTVVYTAQGGYYAVMVVVD 980 

GGCAftGTCTTACGTAGAGAAACTCGCTGTAAAGTAATTCTOTC^ 3060 

GKSYVEXZiAVK* .991 

GTGCAGACACTTTTAATATAGGTCTGTAATTCTC 3094 



Bm&tf&m (2x1 o<MIS) <oyS;^*7-fey^£iE 
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Hffl. 




e-Ser-Arg-MCA^ffll^. |H4ilJL^.-y 
Mi„ 4 (raci^T, l^SO l^mo l<7)AMCSr 



[05] *^BJP^cis t hi*37-yy^^ 7 

I (lane'2, 3 ) fcitA'^-fTI V (lane4, 5) coftM 

^7-yz^-tmm. &37—yy*mmmt 20 

°C ( A ) *?t(i3 7C ( B ) T'l Omffl-I ylva.^-i/ 
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CHI] [02] 




[03] [04] 



120 




7 8 10 11 13 14 IS 20 21 31 32 40 46 59 
t!)*KB >tt (units /m in) 
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[07 ] 




(14) 



mmW-7-l 3 5 9 7 3 



[05] [09] 




tsmaa inn 
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